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PRIOR ART 



[Description of the Prior Art] In the semi-conductor manufacturing industry etc., use of the pure water 
which reduced impurities, such as the organic substance and various ion, for the application of wash 
water etc. even at very low level prospers, and the ultrapure water which high-grade-ized pure water 
further has also come to be used. 

[0003] In the production process of ultrapure water, it is regarded as questionable to mixing of the 
organic substance in the total organic carbon (TOC) of ppb level, the various examination about the 
removal approach for minute amount organic is made in recent years, and the decomposition removal 
process of the organic substance of having used ultraviolet-rays (UV) oxidation treatment is briskly 
introduced as the result. 

[0004] Generally the manufacturing installation of pure water is constituted considering the ion 
exchange equipment as a subject, and the removal effectiveness of the organic substance in ppb level 
cannot be expected. Then, an ultraviolet-rays (UV) oxidation system performs the process which 
ultraviolet rays are irradiated [ process ], and oxidative degradation of this is carried out [ process ] to 
the organic substance contained in the pure water which removes the various ion in an ion exchange 
unit, and is obtained, and changes it to anions, such as COOH- and H2C03-, and the approach of 
realizing the fall to the ppb level of TOC by removing the ion produced by this ultraviolet-rays oxidation 
treatment with the ion exchange unit formed in the latter part attracts attention. 
[0005] The structure of the UV oxidation system itself is as being shown in drawin g 3 , the tubing-like 
high-pressure ultraviolet-rays (UV) lamp 32 is installed into UV processing layer 31 made from 
stainless steel, and the processed underwater minute amount organic substance is disassembled by UV 
irradiation. Moreover, a hydrogen peroxide is mixed by processed underwater one from the hydrogen- 
peroxide inlet 30 of the preceding paragraph of a tub, and bubbling of air or the ozone is further carried 
out to the processed underwater one in a tub from the air bubbler 33 prepared in the tub in order to 
promote the oxidative degradation. 

[0006] The water processed within UV oxidation system is sent into the ion exchange unit 34 installed 
in the latter part of the processing tub 3 1 , and the anion produced in the oxidative degradation of the 
organic substance is removed by ion exchange resin 35. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



9/11/2007 



JP,09- 192659, A [DETAILED DESCRIPTION] 



Page 1 of 4 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultraviolet ray oxidation equipment used for 
ultraviolet-rays oxidation treatment of the organic substance contained in pure water in the production 
process of ultrapure water. 
[0002] 

[Description of the Prior Art] In the semi-conductor manufacturing industry etc., use of the pure water 
which reduced impurities, such as the organic substance and various ion, for the application of wash 
water etc. even at very low level prospers, and the ultrapure water which high-grade-ized pure water 
further has also come to be used. 

[0003] In the production process of ultrapure water, it is regarded as questionable to mixing of the 
organic substance in the total organic carbon (TOC) of ppb level, the various examination about the 
removal approach for minute amount organic is made in recent years, and the decomposition removal 
process of the organic substance of having used ultraviolet-rays (UV) oxidation treatment is briskly 
introduced as the result. 

[0004] Generally the manufacturing installation of pure water is constituted considering the ion 
exchange equipment as a subject, and the removal effectiveness of the organic substance in ppb level 
cannot be expected. Then, an ultraviolet-rays (UV) oxidation system performs the process which 
ultraviolet rays are irradiated [ process ], and oxidative degradation of this is carried out [ process ] to 
the organic substance contained in the pure water which removes the various ion in an ion exchange 
unit, and is obtained, and changes it to anions, such as COOH- and H2C03-, and the approach of 
realizing the fall to the ppb level of TOC by removing the ion produced by this ultraviolet-rays oxidation 
treatment with the ion exchange unit formed in the latter part attracts attention. 
[0005] The structure of the UV oxidation system itself is as being shown in drawin g 3 , the tubing-like 
high-pressure ultraviolet-rays (UV) lamp 32 is installed into UV processing layer 31 made from 
stainless steel, and the processed underwater minute amount organic substance is disassembled by UV 
irradiation. Moreover, a hydrogen peroxide is mixed by processed underwater one from the hydrogen- 
peroxide inlet 30 of the preceding paragraph of a tub, and bubbling of air or the ozone is further carried 
out to the processed underwater one in a tub from the air bubbler 33 prepared in the tub in order to 
promote the oxidative degradation. 

[0006] The water processed within UV oxidation system is sent into the ion exchange unit 34 installed 
in the latter part of the processing tub 31, and the anion produced in the oxidative degradation of the 
organic substance is removed by ion exchange resin 35. 
[0007] 

[Problem(s) to be Solved by the Invention] As an ultraviolet-rays (UV) lamp as a UV irradiation means 
in UV oxidation system mentioned above, the high-pressure UV lamp is usually used. However, in 
oxidation treatment using a high-pressure UV lamp, there was a life in a b high-pressure UV lamp with 
the large power consumption of an a high-pressure UV lamp, and there was a problem that a running 
cost was high, according to the reason of ** BAPURINGU of mixing of a hydrogen peroxide, air, or 
ozone is required in order to make the oxidization effectiveness in UV irradiation with a c high-pressure 
UV lamp with a high unit price into sufficient thing, although periodical exchange is required. 
[0008] This invention is made in view of the problem in this conventional technique, and the purpose is 
in offering UV oxidation system which enables reduction of a running cost. 
[0009] 

[Means for Solving the Problem] The ultraviolet-rays (UV) oxidation system of this invention which can 
attain the above-mentioned purpose has the ultraviolet treatment tub which constitutes the field which 
irradiates ultraviolet rays in processed water, and is characterized by making the photooxidation catalyst 
which carries out the catalyst of the oxidation of said organic substance by ultraviolet rays to said 
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ultraviolet treatment inner wall of tank hold in the ultraviolet ray oxidation equipment used for 
ultraviolet-rays oxidation treatment of the organic substance in the pure water in the process which 
obtains ultrapure water from pure water. 

[0010] by having make the photooxidation catalyst hold to UV processing inner wall of tank , also not 
only near the UV lamp but in UV processing inner wall of tank front face , UV oxidation of the organic 
substance be perform efficiently 5 and the output of UV lamp per unit processing flow rate of the pure 
water containing the minute amount organic substance as processed water be reduce , or it become 
possible to reduce the amount of the air which cany out bubbling to the amount and processed water of 
the hydrogen peroxide mix in the preceding paragraph , or ozone . Moreover, in the same exposure 
conditions, compared with the case where a photooxidation catalyst is not made to hold to UV 
processing inner wall of tank, oxidation-treatment time amount can be shortened, or the volume of UV 
processing tub can be expanded, and it becomes possible with UV oxidation system of this invention to 
increase the throughput per unit time amount. Consequently, synthetic reduction of the running cost in 
UV oxidation treatment is attained. 
[0011] 

[Embodiment of the Invention] As a photooxidation catalyst, Ti02 grade can be mentioned, for 
example. Maintenance of the photooxidation catalyst to UV processing inner wall of tank can be 
performed by making it stick to a processing inner wall of tank by the suitable approach, if the 
photooxidation catalyst itself is an adsorbent thing. Moreover, even when a photooxidation catalyst does 
not have adsorbent in itself, within limits which do not spoil the effectiveness of this invention, it mixes 
with the suitable support and the suitable binder which have adsorbent, and the maintenance to a 
processing inner wall of tank can be attained. As a binder, polytetrafluoroethylene (for example, the 
trade name of Du Pont: Teflon) etc. can be used, for example. The liquid for spreading which accepted 
the need and was made to distribute or dissolve a photooxidation catalyst in a suitable solvent with a 
binder for example, is prepared in maintenance to UV processing inner wall of tank of a photooxidation 
catalyst, and the approach of applying this to the position of UV processing inner wall of tank, and 
making it coat-ize by processing of desiccation etc. can be used for it. 

[0012] In maintenance of the photooxidation catalyst to UV processing inner wall of tank, it is desirable 
for the oxidation reaction in which a photooxidation catalyst participates to cross extensively in UV 
processor, and for it to be generated, namely, to make it hold in the location where the touch area of 
processed water and a photooxidation catalyst becomes as large as possible. Furthermore, more efficient 
oxidation treatment can be attained by making it become max within limits which the internal-surface 
product does not have in the structure of UV processing tub itself if the distance of UV lamp and a wall 
is a long distance beyond the need. 

[0013] Processing with UV oxidation system of this invention is suitable for especially the processing 
for being able to use suitable for the removal process of the organic substance from the pure water 
containing the organic substance, and reducing TOC of pure water even on ppb level especially. As 
grade of the pure water to process, it is ASTMD, for example. Type specified by 5127-90 It is effective 
in the improvement in purity with the ultrapure water of E-l level. 
[0014] 

[Example] Hereafter, an example explains this invention to a detail further. 

Example 1 drawin g 1 is drawing showing the outline of the 1st example of this invention in a connection 
condition with an ion exchange unit. This UV oxidation system has UV processing tub 1 1 which 
consisted of ingredients, such as the hydrogen-peroxide inlet 10 and stainless steel, the high-pressure 
UV lamp 12, the air bubbler 13, and Ti02 film 14, and is constituted. The bulb is installed in the 
hydrogen-peroxide inlet and the amount of supply of the hydrogen peroxide mixed by processed water 
can be adjusted now. It connects with a gas supply means to have a pump etc., and bubbling is possible 
for the air bubbler 1 3 to processed underwater one in the gas which can promote oxidation treatment of 
air (air), ozone, etc. from here at a predetermined pressure and the predetermined quantity of airflow. 
[001 5] UV processing tub 1 1 makes long tubing-like the medial axis and the same axle of a high- 
pressure UV lamp, namely, has the cylinder-like configuration where each point of a circumferential 
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side-face wall makes UV lamp and the equal distance. The photooxidation catalysis by Ti02 film is 
made into the distance acquired effectively, and the distance of a high-pressure UV lamp and the 
circumferential side-face wall in the cylindrical part of UV processing tub is set up according to the 
exposure reinforcement of UV lamp, the processed underwater amount of organic substance, etc. 
[0016] With this equipment, also on the Ti02 film prepared in the oxidation inner wall of tank, 
photooxidation is performed and more efficient photooxidation processing is attained compared with the 
case where there is no Ti02 film, by having prepared Ti02 film all over the oxidation inner wall of tank. 
Consequently, as compared with the case where Ti02 film is not prepared, compaction of the processing 
time, reduction of the amount of a hydrogen peroxide or bubbling, reduction of UV lamp output, or 
expansion of the oxidation tub volume can be aimed at, and effective reduction of a running cost is 
attained. 

[0017] Ti02 film prepared in the wall of UV processing tub is formed by the applying method. 
[001 8] UV oxidation treatment in this equipment can be performed by carrying out UV irradiation from 
the UV lamp 12, being filled up with the pure water containing the organic substance of the minute 
amount obtained by ion exchange treatment etc. in UV processing tub 1 1, operating a pump, and 
carrying out bubbling of air or the ozone with the predetermined quantity of airflow from the air bubbler 
13 opening the bulb of the hydrogen-peroxide inlet 10 wide, and pouring in the specified quantity of a 
hydrogen-peroxide solution. 

[0019] Various control systems, such as a batch type which makes the whole quantity of pure water 
[ finishing / processing ] shift to a latter ion-exchange process after predetermined processing-time 
progress, and continuous system which adjusts supply of the processed water into a tub and discharge of 
processed water so that the predetermined residence time may be acquired, and performs them 
continuously, can perform this oxidation treatment. 

[0020] The pure water by which UV oxidation treatment was carried out is sent to the latter ion 
exchange unit 34, the anion produced from the organic substance in UV oxidization is removed by the 
anion exchange resin 35, and the ultrapure water with which TOC fell to ppb level can be obtained. 
[0021] Example 2 drawin g 2 is drawing showing the outline of the 2nd example of this invention in a 
connection condition with an ion exchange unit. Fundamentally, although it has the same configuration 
as the equipment shown by drawin g 1 , this UV oxidation system is preparing irregularity in the wall 
part of the circumferential side face of the cylindrical part of UV processing tub 21, enlarges the touch 
area of processed water and Ti02 film more, and makes still more effective oxidation treatment 
possible. 

[0022] Although what cast that circumferential side face is used in the example of drawing 2 so that the 
cross section in the shaft orientations of a cylindrical shape-like part may serve as a wave, the shape of 
this toothing is not limited to this, for example, may form a wave in a cross section perpendicular to the 
medial axis of a cylindrical part. Furthermore, the concavo-convex configuration itself can be made into 
various configurations, such as that from which the crowning of heights and the pars basilaris ossis 
occipitalis of a crevice constitute a curved surface, and a thing which consists of a corner. When 
workability etc. is taken into consideration, the thing of a wave [ cross section / as shown in drawin g 2 ] 
is desirable. 

[0023] As for the difference of elevation of these spacing or crevices, and heights in the case of 
preparing irregularity, what the desired photooxidation catalyst effectiveness is acquired in the location 
where distance with a high-pressure UV lamp serves as max, and can moreover make max the touch 
area of Ti02 film and processed water is desirable. Thus, by having prepared irregularity in the internal 
surface of UV processing tub, it can be more large in the surface area of Ti02 film, namely, the touch 
area of processed water and Ti02 film can be enlarged more, and oxidation-treatment effectiveness can 
be raised further. 
[0024] 

[Effect of the Invention] As explained above, according to the UV oxidation system of this invention, by 
having made the photooxidation catalyst hold to UV processing inner-wall-of-tank side A 
photooxidation reaction can be briskly advanced also not only near the UV lamp but on UV processing 
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inner- wall-of-tank side. It becomes possible to be able to decrease the output of UV lamp per unit flow 
rate, and to decrease the amount of hydrogen peroxides further mixed in the preceding paragraph for 
promotion of oxidization and air, or the amount of bubbling of ozone as compared with a conventional 
method. Moreover, when UV lamp of the same output is used, the volume of UV processing tub can be 
enlarged more, or the throughput per unit time amount can be made to increase by shortening the 
processing time. Consequently, synthetic reduction of a running cost which poses a problem by UV 
oxidation treatment can be aimed at. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ultraviolet ray oxidation equipment characterized by making the photooxidation catalyst 
which carries out the catalyst of the oxidation of said organic substance by ultraviolet rays to said 
ultraviolet treatment inner wall of tank hold in the ultraviolet ray oxidation equipment used for 
ultraviolet-rays oxidation treatment of the organic substance in the pure water in the process which has 
the ultraviolet treatment tub which constitutes the field which irradiates ultraviolet rays in processed 
water, and obtains ultrapure water from pure water. 

[Claim 2] Ultraviolet ray oxidation equipment according to claim 1 with which said ultraviolet-rays 
oxidation-treatment tub has the cylindrical shape-like part which makes the medial axis and the same 
axle of a longitudinal direction of a long tubing-like ultraviolet ray lamp and the ultraviolet ray lamp of 
the shape of this long tubing, and said photooxidation catalyst is held ix least at the circumferential side- 
face wall of this cylindrical shape-like part. 

[Claim 3] Ultraviolet ray oxidation equipment according to claim 2 which prepared irregularity in the 
circumferential side-face wall of said cylindrical part. 

[Claim 4] Ultraviolet ray oxidation equipment according to claim 1 to 3 said whose photooxidation 
catalyst is Ti02. 

[Claim 5] Ultraviolet ray oxidation equipment according to claim 1 to 4 contained in the coat which said 
photooxidation catalyst formed on said ultraviolet treatment inner wall of tank. 

[Claim 6] Ultraviolet ray oxidation equipment according to claim 1 to 5 with which said photooxidation 
catalyst forms the coat on said ultraviolet treatment inner wall of tank. 

[Claim 7] The organic substance stripper from the pure water characterized by having ultraviolet ray 
oxidation equipment according to claim 1 to 6 and an ion exchange unit for carrying out ion exchange 
treatment of the treated water supplied from this ultraviolet ray oxidation equipment, and obtaining 
ultrapure water. 



[Translation done.] 
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